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(54) JAVA(R) APPLICATION MANAGER FOR INTEGRATED EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To manage the download and 
life cycle of an application in the limited integrated equipment 
environment of a memory by controlling the download, 
execution and caching of a single Java(R) application. 
SOLUTION: Integrated equipment 20 is provided with a Java 
(R) virtual machine(JVM) 22, a memory having an application 
cache and data cache and a network interface. The JVM 22 is 
provided with a class loader and an execution unit and the 
class loader is executed while using an application manager 
24. The application manager 24 is a non-general network base 
class loader and loads a class file from a network 14 for each 
request. When the request of downloading a class file is 
received by a network protocol such as a server socket, the 
application manager 24 receives and analyzes the class file 
from the network 14 and that class file is made into class 
objects 28a and 28b. 
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(5?) tffft] 

K $ * 7#ftff«:rtHr 7 lh»MMi(C > * h - 
jus tii> c t ic x o . 7 * v *r - f s >#®g{<: » <? > 

7 7 ') i- - is s > «r V *> > o - F fc <fc Wiar * *R <> 
[ B?«t^l£ ] #S5#TO j a v a i - *<J>7 1 1) *r - 

r*. 8^«C7^U*—f »>oMttf«WII4. MQft* 
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4gEf 4 7 7 l» *r - V 3 > - * - 
X. RSfflj&»ttB^ t ^7**7^*^ h4tS»?4 

*7-f7>htiaW4** Y 4s$-7 
4. h-JU8ft»31ii»«B±t? 
Stf3n&J a vaiSfi^i'Vt, taiir^v*-- 
Vs^-y + WK. (a>x>MJ4?!U gr 
Ex> h y<D&*fti, OT2tBii*tR8S^31lto- Ksn 10 

TC»* * > h £&9lte4 > 

HJ*H4, <b> SE* ? h >*7*-A«: 

*r t/TWE * 7 r > h*6ft<w* y ^ » > 
*-7**p-ku WE7:/y 
4$Sfc* > 5 * * * h b . met ^ y *■ - 
y f * KlWSattfctt * => * *7i>* ? h 4te 
M 1/ . BTESffca * 5 * * * * h fcWET * 'J *■ - 

4fc»K , 1512 £ ^ A 3fr * 5? MJ * h tcSf fc<t x > 

7* 'J ir - */ 3 > 7* - + ♦ 

[ 0 0 0 1 ] 

X 7 7 y >/" - *✓ 5 >£89?4 7 7 l» g > -?* - 
[00 02] 

>5©> W "J * 7 #lfeff P -b ? HifiU It b 

tf*BK > K Sn«OiKS±^f s ti4 c 4 
**H]ttKttVCC»4o CCOJ-^feV^^Cj:?. Sun 
ftcrcSvrarfCJ:4j a va <g§$[§fe> K*J 

*7mm&m&c£^xmi»ntc7u>fyjutL. ja 

va (SOTM) a**lNWtf 4*604^- K$ 

X?4C4a*C#4 0 COD** £^ W*W*tt 
S® r^-yfy^j £B?tttt4, fl»G»*-V*y 

<? < aii»iRBF s j-ca»©7^y *- 

XZZo &ttJ£9®fliA*ttB4* 

I flMKiIBfrr -5 J; 0*7 * * ^ XT4 C 4 rf^CS 4 0 

^o:^^^^S^A P a q<D^«^^x(fc^ * 1 x 
P^J^C «W«a*JJ:tX*««Bl4Ea!T4* 

A4«]»jsK:y"»D-K'r*c4«:J:*J, t-©ai&* 

[ 0 0 0 3 ] 50 
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it Java (BttAtB> (Eft^^>W!>^- K-9*7 
#fSflPS^ Dt? ihWllBK ^ > A h - il $ n* C 4 tc 

ttB± , C*?f3ti4C4*snIS6u:tt*, Java <fi8ft 

C©Java <B*aS> SSBii, ^p^^ 

l8iaftl/r(r»<t^o ^*c. Java (fiaA8) TO 
li. > * U ©M«snfcttii*tH8rt'C7^ y ir- V 3 

[ 0 0 0 4 ] iK~?^4>9&?& Java-? * /ps> 
1*. ^a?5AP-y ■ if^^fRtti^K-H/irt* 

Sun M1crosvswsS©1^— ^ h {Ser/1«> AP i 
{Application Pnoqram Interface) it, j a va 
OEfiS} ttffHlSS 1 ?*^ (We h ) *--?<^-^<D« 
ft«:eWitCllt»T4C4*nIttK:*4. *-^?hA 

put ^x^-^Ktoi^c-ewftCG ia 
j&K«^r«44><04o-c4.'a3nfc» ? y<j> 
CG 1 *^7'©^fly7A«:MorHht:^4iSit/ 
x. - A#tsstt % B*jfflpnai ( =m> 

HS«S««:J:»J J a va >5^tff««T-5tB 

< ©B^ftfttEt* 4 C 4 ** % C * 4*- 7' U h el 

ttttfitt^-K <CG i ^>y7^KW , r4<i»ttaec«r 
feft ^P -fe X 4 4£«^«> 4C 4 4 tt#B8Ml?*> 
4) ) , &5J:VGB^ (Sun® J a va^-Atf>£* 

c;t-^u? h©na«raEtf«:#Jh«r««(CflfaT4 J a 

va «flmn7^U7 h4SfST4) **4« 

[ 0 0 0 5 ] If— 7 is? h AP ! It. T^XOV'-fi' 

4A5*S«T4 (iKindate) C4^J:*J, h 
<»?<<7V>4$>l$:^mTt>o lmtQ^ y 7 K«. 

9 h^SWKfiSftStl4B#u:flfUSn, serviceO 
>• V Kit ??<f 7> h*i6«>S»**«aiT4&«> 
tci^tii$n, des^rovO^V ;' Ktt, 
ih0 4 CC^4HS (Tftte*. ^^-'^t-; 
>bC^4H#> K(i?fflStl4. HAP I It, 

[0006] Hewlett PacKard^ 1 ®^ Java Lab Sm 
allVfebit J WUV^iStii J a va^-A«^ 

4. SwallWebtf. &*$tC&bXX7¥x i? h 4a- 

ffl«:J:0> •5*7'y5"?if«:x*x#-hr4¥fil41l 



f 



3 

fctZ. SmallWebli, fl«WK«, 77*y f 9 
«,»♦ S«C, SiwllWeWoli. iB&7T'<A>l'A?i>ifi&iR 

[ 0 0 0 7 1 3K 4>Oi&# M 4 >Kfe^*C Java 
<SSsS&£> tftB*&WI©l-3t*. Java (fitt 

ava {9«Mia) «««)#tt*tt>*y*a*SWCJ: 

0 . •;• i> ♦ 2 U £ £ • y Koc()K ct-Sf BBS io 

tVStC**^ * * KDH«|3J (reclamation) #bJS&4£ 
? t> ■ a n> ctlfcO*?'^* 9 r 
#£®J:4K*2rclil»'?Btt34'l& (reclaimed) 

Java Runxiwe class acO>' V •;> h"£H? 

4, J VM#>*y*(&»l?< Ofc*B£. OutOfltetoryf 
rror (77 r *7';f*y ♦ ffllrt#$6£T*. >' 

^SflMii4*7^yir-t'»>x , i*. >*y so 

#£©J:?ccW&£ft**>K:ftU Java (gSiSS 
Oi*. 0-^«'J (low memory) tfS& % C&ff&$6WftW 

twra & <c t *tttt*T 7" y - i/ s > & &«vcfc 

* y #3 * mvc*> & C £ t «ffir *4 + *1 
o# j a v a 7' y • / s > «: * * y -? * - i> 

[ 0 0 0 8 ] f£ ->T, Java lWF5Itt&a&#«»cc 30 
> o - Ktm*. ? ftfflii»«aK4atf*7 

•wtmt s*i'cc>&. a*. «as±-c«)77-yi''-i>'3 
>®*Ht* ccj^ai $ n o - >• * y « text ✓ - > * y 

{ no-memory) KB £ feS? 4 4 ftKl , 77^*'Jf ( 

"i- aor-ii'sr y xakse ^tr-*' * y 4JS?)fe^4 > * y 

[ 0 0 0 9 ] 

[ if u* m&r * i<x/r&n. \ * iwac. * y ©ww 

-U«s<fcj>'-£#-C&&. Java ^-^©77" y ^-v 9 

> ■? * - •> it . «j&»tifl(c > * h - .'i $ ntcm- 

0>i a val£B7S/> { j VM) rt*C*HT8n* J a v 
a 77*y ir-f 3 >©$"?>o - K. ^ffeJ:^* + ? 
S/>^*«ttW*. Java <«W(i) IM^iJttcMB 
ii«^Scc^^?7^7 7^. | Ki?a- K. 77*y*-- 

ir-i.<s > • 5"o?7i ♦ ^>$7*-a (Applicatio 50 
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nProqran Interface (API) ) A^|g|k$n-C(,»4. 

* 7*«Bff4 < KH 7*D ^ 5 A.4» J: J>'^ST4 C 
[001 0 1 *«W*, BiB«:B*l/'C?f*>n*WT«I> 

1 0 0 1 1 1 

Java <£&jS8> *x h*c«fl 

$n-C(,^*V l^#cck*. *ftti®flU*', ^-K7 

*7*ftffa*Ht , »fl»nA:a- Ktisar*^- Kf 

* 7 #tii^K7*a -b ? It-?: mt i>t **XV>*s*f- 

[ 0 0 1 2 ] C C vm 1 *1MW44. 4-^7-^1 
4 U Tliii*tSS 2 0 i iiff 4a>e»-m 

a 1 2 fttfitn:* ? r o^snr 

%<D7> ¥ 'J ( land-linked) MR* ? r 7 

-j^c*-jt:4. «t**h9-f. *fei«n^oa 

[0 0 131 ^WiKteWiaXfa-Ji-WA 
I2k*. f 5^7VI-AU'C1MPI/. ?v^7>h77- 
y ^- «/ s > 2 £H?t?*. ? 7 -Y 7 > r 7 7*«J *r 
-i-'s>2it. >7^7> h^> / Jf7*-^4 5:A-0 

r. r - > i 4 tai/T-*"-- '<ibb <m«, a 

2 0 ) i -f > * 7 * - A? C O^Ck*. * 
7 4 7 > r 7 7* 'J - S/ •? > 2 it, fflii*^S2 0 K.M 
^ v 7>n- f • 77*y {r-f 9>3 
(dwrtload Appl 3) , A * - r ■ 77* >) *r-f 9 > 3 
(start Appl3) , X h v 7" • 77*'J ir-f 3 >2 (sto 
pApt5l2) ) 4&<rr*. Oi&»WB2 0(». 

7''JiT-S'3>2li, 3>fa-Ji'^fAl 2<CfeW 

J a vafiiSl?^ ( J VM) <H3W> td^J a 
va^oir^Jf?*^ (Web) 7*7^ (B|iR*r> 
rt'C^TL/-C^J:(,'o 7* 7-7-7$ ft*, ift jr 7 ^7 
>h77'y^-i.'s> • 77*U? K5)?X7r^t© 
iiff ^t?&j8j^ Java 77'u ■? [■ *m»>c, 9 
*7'<Web) F^j>o^i«n, 7*7-779 
tT-t*. JVM«8ttb, *7-Y7>r77 r y*—f»> 
■ 77*1^7 KD?7^7 7 ^.'K^iifr^l^O^^Aa 

7 7 Art, * 5> r 9-^ 1 4 <rfttefe, 4 * r 9- 
<./C^>J:<, *4t^i, ^7^7>h*C«>42>f*- 
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[0014] ®ii*®S2 0 it, Java <S&-?^> 
(JVM) 2 2^^>^h-^$n/cJa vaS)ffpI86 
&BK'* 4 Q B 2 l*. 0&*IRB 2 0 0 
^a^JHTftio aii*«H2 0«. J VMS 2, T 
•7 ij *r~*s s > * * 7 is to J: * * + * 
54£W?£>*y 50. te*V**hV-9<<l>97 
*-*2 54fg*ri-&. JVM22tt, >^o-y 
4 2toJ:C^ltf^7 h4 64<tx/CC>& 0 »Sl/< 
it. JVM2 2&, ^Wh3-K^'J?T^+44fc« 10 

axe****, >*y©ww*nMW£J:^rttcft# 

y 4 2 it, *«fl©T 7* V 1> +244 

ttffll/T^T3h4o T^l'ir-Sx 9 >-7*-t> + 24 
it. ffc©J a va^-^^P^^y^P-K, 
Rt?toJ:tf*+ yttf ^ Java 7P ?7 AT?* 
*. jVM22«, «iMMW2 0±t3tff*H»W'& 
B#. 7 7 y J- - ^ 3 > -7 * - S> + 2 4 CC-Rfr 4H 
4. 

t 0 0 15] 7 * »J ir- 1' - 2/' + 2 4 tt. * 20 

h 7- *^-*©*?*p-y±^ftfrr 

B-CAO, K9-?:fo^JU4 8K:j:*>*7 1-9 

1 4*/rl/TT7>Jif-*/S>>'7A7T^^4 0 

7^?T^14 0*CC&**l*T7"y fr^S/sl'*?* 
iJgttfky&Ci^t?**, asW««H*nt?**J:^ 

tc. j?^X77^JU4 0tt. Java a > 

4 h 2- Kit. JVM2 290>JVMtt:J:-?r©*jHT 30 
A«J6&T?*S. 77 , J > /-^3>^:?>-S>t2 4^ # 
HHWtf* ? h 7-^-W>7^a-? (ClassLoa 
<ter) t?*9, h 7-? 1 4*6*7^7 

t ^4043-^4. -»)feHAD-^a^ 
rS^nTtoniA^CCj a va <a8Mtt) loaciClas 
s() (P- F!?7a) >y ? Kfc^t:*'?*? WjU 
4 0*0- KT 4^0 K. 77" y jr- ^ 3 * 
2 44*, *?w<y>-? hS©*? h7->7 r Dhn,'U4 
8C >?X5r^JU4 0** f f KT*4^» 

y*>p-Kg*#&ff3ft&£, T^y«r 4 o 

7 7^'U4 0 45ttU *ft4jS?#rU't£7*2 8a, 
2 8 MCU j a va {fiaAS) ClassLoader, define 
ClassO^V? K4B?fflr 0 «^28a. 2 8 bit. 
Java {SSiSlS} aassLoad9r,re5olveClassO>' V 

a** &• 

[00l6]S3it, r^'J > /^>s>26a. 26 
I). 28 c4£©J:-5(CUCSlfS*4^45il/TC' 50 
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6. HSl/T^iJ^tc. CWt, £©J^£1/C^t 

$^So *ttfo*>, 77*y>"-V3>©J a va 

t?*4>7A*5'i>*i7 h28a, 2 8 b4* 

*<fcU ^a^:>*> K28a. 2 8 btfW>A£ 

>x-C**T^ , J4r-V.?>*y*>* * h 3 0 a . 3 0 

I). 3Qc4£fi£U *©»T7'yer-Vs>2 6a, 
26b, 2 6c4^irSfc«>CCT^»J>.--s >s>3j .y 

h30a. 3 0 b. 3 0c©>^> {main) -rfv 
?K4ii»tflr # BOJava (mm%) ?7*©&fe 

a*, tfui*. B3Jc*r<*:^tc % r^yir-^ff>* 

yi^nSOa, 3 0b&, Hl/i^X*^* £ t 
2 8aW^?>AtW^ T^'J*"-^!?^*^ 
<>x£h30c&, P^S?7^*7'^^i7 t28b© 
*Y>**>JVCA& 0 K^C, T7"ydr-Vs>2 6 
a. 26 bit. B»UH«fr&c:i*'C*&Hi;7^y 

>**>*t?***v T^y t-- 

^>s>2 6 ct*. *^CCJBa*T7'y^-^s>'C* 

So 

[oo 17] 7^y *r-^s>^*-t>^24«. y-? 

>p-K, Htt. #ih, Wfi*toJ:tf-rf*ywatt&4 

^(SrSo C^6©^re4^^^-*1 4 4^UrM 
^"TSfe«>tc. |flj&»tRe2 0(^ ^vM?-^^>^ 

^-^25it. ?7^t> hr'*&3>e a ->t'A-? 

A 1 2AWj&»WB2 0©7^y {r-f* >-^*-S>t 

2 4 i<:??*4Sfir i>ct a*e * & <c 5 Kir & * r i ? 

-*^p h^^4 8 4Stf Ot:i*&. itSL/C^^©^ 

awcto^r, *?^->^>*7*-x25a. 77 
y v ^ 2 4*c J; ^•cifttsns jaw J 

a v a SffiT:?y ?7A^>^?7x-a 
(Application Proqr<5n Interface (AP I > ) 4J^C^ 

r. 7^y^-^5>^*-t>*2 4KaMi^-s. 

APHCAO. 3>e a -*S/AfAl 2^©y*-h 

fin a it, *Sfl©$M©e«Ktootr* 
ssnsAP 1 *?^i/c^So 

[0 0 18]^, T7 , 'Jir-S/s>?*-i>+2 4 
it. I^VT^'J^s^-; h7-^ l4=£/ri/ 
T?8ii^S2 0(£yf>n- K3tl*©4pIttK:r 

S54l/l**ja©«*ca:, cn«. APi©loa<lAp 
pKlassO < O - H'7 ^y ? > * 7 ^ > -rf V ? K 
tCJ:->rS?73nS 0 loacjAppleClassC) /V: Kit. 
J a va©^7^7T^^4 0©y^^P-KtoJ:O'* 
SE. ^a7 7 -/JU4 0<CS*<l&^^At^t>*? h 
2 8a, 2 8b©ai&iMB2 0(Cfett&Java <S 

iwa> swss^oo-Ktieau Javao^y 

^ i fcJt^ t^M/JU (Just in Time (J I 
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h30a, 30b, 30c&-f>**>A 
fb-r^CitC^D, *9**"7!>x* h2 8a. 281) 
<^tT&Si<i'r -5 0 £ fc . 77'J ir-t'g * - i> * 
24i*. 2fi£*-PB2l2 0J:«C>J a vaCT^'jy-'ys 
>2 6a. 2 6 b, 2 6 c«HBI&*>J:cf#Jh«:BET & 
Cia«, s^fa-jft'Xf A 1 2£fcl*f6©*:? 
h7-»(tO/cMBiC^'C. n-THK *fiji*®S2 
0Kb- KSftfcJ a vaC-r^'Ji'— > 3 >2 6a, 
2 6b. 26c CSfttrftMSW 4 C t OCT 

z>, i? s t/i'^sawss&ci*, c*u*. jfi^APiost 10 

artApplO < X £ - h 77 'J i— > s > > > V ? K*i«fc 
tfstopApplO <^t? 7'7 7*y s > } jX V v KCC 

4«*. I,^n©^5'^*7'i ; *i?h2 8a > 2 8 DOT 

So- Ksn-c <,»-rn<*>*7*#77"y dr-^ 

s>ar M *5>*i>h3 0a. 30 b, 3 0c*Y(/Cl>* 
3f>\ teJ:l^&7*y * ~ T'i 1 **' I- 

r*tf * j . r j?7 j ) k *4**o 7 * y - j> s > 
tMB«w^ttt5it8Kr*. cm*. »*w**iW!>« 20 

SfrCl*. &'7applclassesO (7*y i--i'5>?7 
X) K. applications.:) {7^l'i--V3>) 

V ? K ft J: O'applInstancesO (77' 'J - s W > 

!> si-TV 1-2 8 a. 2 8 IXDSf J§ 

4ii UTT, fifS 0< 1*7* 'J «r-S/» ^*-5> + 2 4 

f s>y;U2 3l<:jS$(teft£o 7*'J*-i's 
> ■? * -• * 2 4 1*. 2i# > * 'J 0>££fc J: * »J 

4. KSO^ftfaWBlt-Ci*. C<0Ml«K>n^tf(*. fr 
eeMarorvO y->'*y > ? F 4<5 J: O'TOtalfctemor 
v() ( l--**jt*y > V y P«J9l'trtfMl«. * 
fc. 77 - 'Jir-i'3>-7.t.-*>*-2 4k*, O-KSftfc 

7* y » >j»7 >o - k 4-ii*v6& < ft 

Kf*<*JBl#£W£'< , **IteftS&. >*yWFS^reS: 
fi«T*. Cti«, »*L.(,»jafc©»jB'Cl*. setFreeM 
snrvLim tQ < * ? h 7 'J - jt ^ »J y 5 ? (■ } > V ? f 40 
fc<fctfsstFrea4ppsFirstO <"fe? y-77"y i"-*' 

*y«3*«Rt»<fctf7*y ir-fs >£7>a- fr*<is 
lUff^^ri*. ^cFraMgroryLTniitO 1*7 
'J 'J5-,4)/' V s K&J:l>'qetFreeAppsFir^B5li 

cvo < f -j \ ~> y-77'y *•-*/• 3 ^ ? T h# y ^> 

184*. 77"'J i"-^3 2 4*^* ^ hf"1 

? i'* r- T'.'HC, S77 y $r- s > y % h 2 3 

x> hysicsf|*cr>7^-^rii,-c. gfctts'kcxr so 
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>B-K^-/t'j?^ y*h2 itbxtefosnZo 

[0 0 19] *9 h9-?*0 ha*4 8*S<r»-C. * 

? h 7->^>?7*-^25«r/r1"*77yi''-^3 
>-? t- 2 4 K^-* -t. ,h 9 - 97 >? 1s*im& 
$tii a it -j h 7-^7'cr hajl,4 8v*. l'<-5*-Ofife 

[00201*1 0?^*6©35!Sl?i*. * r?-?7EJ 
h 3*4 81*. Java (WS£> H-MVsF 
H?tU (R(5note Msthod In^aTion (RM i ) > £ffiR>T 
j a v a RM I tc X 0 . fly© J VMKJSft 

'yCtifiV -930C. RM ! ICkt. *7i>x?l-<D 

*- hr*&«>«:^*»E)>*yj9«!i5Wt?*&. 

RM i SriSiRl/f^T^il^Cil*, 
£2 0fcJxt>'7 *y 4r-f 9 - 1> 2 4 i*t!s 
(interact) "T ^ i> 7 ^ 7 > \ 77 V ^-1/ s J a 
v a ^-xr-A'S^cciSCri'-S. fi!i©^t7V* 
?h>?7^XA (i«^J*. COR B A. DCOM> iR 

Mi£©H(ct*. 7-y -encccfco. >?v 

V*. 77y^-*/ s >-7^-^ + 2 4l*, RMI^rOe 

mix y *- h ?7 -Y7> n 2 3Q»&mM>mu 

n*C£KlJ:9. 77"yir-V 3 >2 6a, 2 6b. 2 
6c£0-KU. felt&O. ^TiCi^r**. RM 

[ 0 0 2 1] *2©te©*teW555«-Ci*. * y h 7- 
7'n h = Jl» 4 8 4*4 h 7 - 1> V ir ? h <^xi*. T C 

p/i pyjr* h7a im) &m>-zg®$nz>. ? 

H7s\ 12 (a>t*->i/mi 2) PJ'Claltl 
tcj a va (g^^> dsieffl$n£is^, h9- 
>7*c h 2.^4 8*^7^7^ I- 1 2 (2>b , J 

1 2 > *i1fw< (®ji^SI2 0 ) mtVMIi 
X—%i.>Xi>mt^WTi>tc^C. Java^A 
rt^-t Y '7- ^7f3 r 3*4 8 &7 ?7"f S <v;rap) 

cii*w^ttr'*^o :?7^7>H2 

XfAl 2 > Sfclt77"li^-t/s>7*-W 24Ai 
0±f.&pir6li©*4* ? h '7 - ©^a©7-o ? ^ ft 
4r. i- ^ '7- ?7"a r 3*4 8A^tf L/ftK ti« 
aET-Sfe«t>tC. Sf5 0<»*. Java (^JSS> Sock 
«.5siSoTiireoutO> KCCJ:9, Sfet* j a va 
(gfHSte) InpireS^reara.availableC)^ V ^ K4^C> 

[0022] ***** ? h 7- V ir ? ^ 7"D h 3JL-* 
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h i. *ntOi&< . v (wrapper) 
*«4**©jfV » FKj&l/Cfa- r"«n*ittKM c - 

3HtSn&. *9a7W^4 0*y 

9>c-F'S'*fci&K. >^?>H2 (a>e»- 

a 1 2 ) li, ^OSB^y"? >o- F©fc«t>© 
fcO-C*&C4**S*f 4 I'D J hi, 

<tfU&MB2O04? l«7-*TKbA44aflrr 

^^Ag'C&O, *<097*.1fi*A>jiv? F«:3 
tf*5*»««BET*'<^ h- WK.9^X 
'7- **&WU h#*0f*ictit< . 7*a r art^a 
- F * JfcfrT & fca&tc , \m? = - K * V ? F * - 

7> M 2 (3>b^-JWA 1 2) (C>'V?W 

-* t'Xf-A 1 2) ItS^RK, $&£tt:*H,4 •;• r 7-£ 
t>--^4l»r«fW*C4*Jt?*«. *7-f7> F- ! 2 
(3^f a -jiWil 2) ft<l"?CMHj&*J VM2 
2 tears* 6 (talk) «0#WJ. ttJR*$< 3 'C7'f F 

•M 2) ttajWHU-C*-?* 

A7*7HT«rC) . i^i^S^TiCW 

a*. 

[ 0 0 2 3 ] ft?* l/l'*tt©^l»'Ct*. 77" 'J ir-f s 
>-?4-«> + 2 4ii, J a v a 4 v h 7- • 7 

7''iir-«>3>ii,^sn, Java (gUs^fe) 
'J*- t J y ^ F*ffl <RM ! ) 7'a F- a A, *> xfifi 
Ft'&WftOD&J&fl'X'W'W* * risjS^o I- a 
,'MHTTP) . *fc»*TCP/l PV/y HC**7 
7' l> 2r-*' 3 > b^.'l-7a h a jl,'§s©4 *7'o 

<fc 5 K. 4 •? h 7- £ 7'ct h a )l> 4 8 ©S3fc© 1 -z>V>$ 
4 7*&, 77' y s>©Java©^^7-fJt 
4 0 >n- Ft?**, *?* t^^te©5J. 6 J-Cii. 
^WT-fWO^^^O-KS. loadAppldas 
s(»' y? FSfciilowttndlnitO {fa- \-"t}£ZP!0Si 
ft) /V; KtaKHrciKi-stTXtfSn*. ±i*l» 
&A3tc. *>7*7W*4 0ii, JVM2 2#Jav 
ai'7^*7'i'*i7 h {77*»Ji--i.'s>*7'J.'*j7 1 
3 0a. 30b. 30c) t4flW*fc»ic«Wr*^ 
'J© J « v « F a - K A - i W*. 77' 
'jy-'-'si'J'^T^M ()<Z»*y 5 0's©*'9 
va-FtciJO&'C, 77 y*r-i's>26 a, 2 6 b, 

2 6c3»«*'r**&»*»asi»9^. 

A7 0K£*n*77"'J i's >?7*2 8 

a. 28 l>£0<f>*7x-*fe«fc. y*y5 0©T 
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^ tf^ - s/ » > * t ? ?/ * 5 2 « y«» a - K 3 n*. 

77* l> jr- V 9 >-?4 - 1> + 2 4 &9 7*7 t -C *4 0 

<j>a * y 5 o + i- to pitttcr & fe*. 4 * 

h7-?7"D ha.'l4 8(*. star^ApplQ ^7 
7 l» ^- %/ s > ) >' V ? K^ffiA^^< lmtApplO 
(WI?ffc77y ir— jty ? KtCJ:»J, >*'J 5 
0{Ct*ftt/t"<,»&KCC^>D - K3flTt,^?7^7 
t 4 A4>gtTZ nlfiOCf 4 . £ 7 A 7 7 -i !\> 4 0 7 
vo- K$n<5^, Java (gffliSS) Classloacter 
10 APItJBl'-C. ?7^?T^A40«:waf 

*7'i'* J? h28a, 28bAW>**>;Mfc3ft&. 
aas5Loa<A3r.definsClas5()^ V y Kti. ?7^7t^ 
.'kP^-f h7H , A^^7^5j-7'i>*i'r2 8a. 2 8 
b*HWW&. *7*t*. Ife'aSSn^i, >7^'J> 

J: ^ C > X * > A * 7*t> * > r t!>^b£$ n>* v K*^ 
n?tii3ni> e »?ff57-D-fe*«j:, Java <®S^ii) CI 
as^Loacter. resol vedassO A P I «r«?abTC £ (-CJ; -> 

20 [002 4] ?7^*7'i'*i7h28a, 28b^P^ 

a v a (SS^8I) Clas5.nwin5tan«0 AP I iCJ; 
0. ?7^*3'i ; *? K 2 8a, 28b«>-Y>^?>X 
•C'**77" y ir-is s St?*/ * 2 V 3 0 a , 3 0 I) , 
3 0 ci)i£j&2ftZ>o 77* l» jr-s/s i**7*s>* ? t- 3 
0 a. 3 0 1). 30 cli. 77"y ir- fs >2 6 a, 2 
6b. 26c SfcaKBFfSSM v s K?:^ ffif 

i^S*'$>'2>o nertlnsianceO {ij--(>X^>X} & 
n?tB-rfeiit>cc. ^7X*7-i>*i? I 2 8a, 2 8 bit, 
30 Plrtfci&fcoy^rfH. h©a>A h7^*^L/T^ 

[0 02 5] 77*y>/-i' S >26a. 2 6 1). 26 c 
it. f-ibSj&S tifc 7 7" y i"- 9 > *7->:> * ^ h 3 0 

a . 3 0b, 30c <W»a«w y ? K ?:<>?tfj I/. -e<^>>' 
y » KKJBlitW c:i{<:«f:^T:.StT5n4o 77*y>,- 
-i's>-!'4-i. J f 2 44*. *7'i>* ? KOfl^tUr^ v 

? f. toio'ili'rpti {*^£fni*> #flt*i*t 

40 [0 02 6] l-?0>g&<D%mV\t. t^"OD77>)ir 

pabiic iDleiface AjplBase 
{ 

public void maid One tAddress 0): 

CO^*? 77*y^-i.'s>26a. 2 6 

b . 2 6c (imtflvKMIlStltatoQ* V ? K-Cab* 
50 4l>Z$>ZjtV? K fmalnOJ «tvOW 



11 

8a. 2 8 b©77"U4r-t/s>*^5>** h30a, 
30b, 3 0ctt* r^iJir— 24CC 

imno*^r&n«:4j«8njstwnt*«c6ft 

Ki77"y ^-t>3>^*-i>*2 4©J a va (SSSt 
A8> ApplBaset^y* 2? h i OTi C©Wr 
ii. mainO-^V ? Kt*, ^At^ >P - Kb fc* 7 
-Y7> h (a^ta-JW^ 1 2 ) ©* ? h 7-* 
7 K lnetAddres5?lK*ftai, 10 

cc. 77»J >/-t'3>ii. sfifBft6«H*D0>*- htCJ: 

[ 0 0 2 7] MCDSadCWBS-Ctt, J VM 2 2 #ffllA t* 
Java (fiSMft > RM I tc J: 0 y i' 5 >£lr 

S>+ 2 4 K ^10 o - fS tx % 'J7l/ 2? V 3 
SrS©-* V ? K©77" »J 3 > j? 5*#fl8fe3n 
* t ??A*^t>*J? h2 8a, 2 8b#D-KSft* 
t. m&<J>* v v K*£oW*fc«>«*© J 5*® J a 20 

eiDeclared^tethodOlifctethoOt^^j; £ r SriST^T' 
*VC, Warhod*^*? Hi, mvokeO <*?a> 
ffitC itCcfc 0 . *©-* V * f«:fQf?i>tc.WCittf5? 

1 0 0 2 8] EKft<D**8©eftrtt. ^"C©77 y 

[ 0 0 2 9 ] 7 4r-f ?>-?4-^t248. |I?t 
*iat*4, 7^»J > /-^3>26a. 2 6 b. £6 c 30 

8a. 2 8 b«. *-©£7*©i?£T*&<i>*:5?>X 
4lM9t$'&ft*©'f:/AJO*y*h29a, 29bft 
HbXl*. -0**>*y*l>2 9a, 2 9b©*x 
>h'Jii, »7^y *--f9>2 6a. 26b. 26c 
©7^7*^ j>Jl/©HJCC7 *y s - t> * 2 
4 K J: r E*f S n&*lf ttJftWft 1 3 f tf . 
[0 03 0] 7^J*--f 9>v*-^t248. 77 
y^-^>3>2 6a, 2 6b, 26cT'M^Jav 
a <S«ttlS> WSfeiiX7-W^tS®gfSo 40 
«UfcW*tt*. J VM22IW7'T*C44a*o 7 

7>j^v3>?^-^+ 2 4ii, 7^y {--^s^ 

e71**4, *©77*ydr—>s>2 6a, 2 6b, 2 
*y*l»29a. 29 bKat'trSBHSn*-*:/*^ 
i?7^7'^i?h28a. 2 8 b**-** y 5 Orttc* 

* ? to t>©i?a:^»ii^ *© ? 7 Atzrv* 

2>b28a, 28b##-^?s>-:3L'»h3*v&J:'> 

tc-r-So so 



4*832000-2 507 58 
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[0 03 1] >7^^*Jh28a, 2 8b©** 
* ^> yii, tftt* J: 0 fgftfc <>©£ *&8l©tttt 
©ttiaTA*. 77*y^-^3>26a, 26b. 26 
c $ S(C 7 7 »J V 3 > £ 7 A 

3 2 4 li, »*l/<ii. f7^'l r 'C*5 

A*7'<>:*£ r 28a, 2 8b«r***S/>yi/. unlo 
adAppl(> {7>o-K7^ l J > /- s >3>) ^Vv K4JS3 

9 2 7 #d * y s fc« * y «»©<**£ i,r 

*7't>**r28a, 28b47>c-ry*. tSStU 

c ^ttosarcii, >* * y e»> o k 7 2 7 k *fc tji 
- k 3n?<r>& p 7 z&r > p - k sftiWfttt, 

setFreeAppsFlrstO-jf V ? K*JBl 4 *CR€3A4, se^F 
reeAppsFirstO^V ? F'KcfcO, >7^7>htt. 

->f*ya&ii^--»f j eytt«©«B^c7>D-K3n4 

7^y ir-S/ 9 >«E>JB*t a** t#t* 

cnii. ?^A*7>D-KT*fc»©7^y4r 
- ^ 9 >©JBtttf w t *s*r* 7 7 y ^ - •/ » ^ y ^ h 

*c <t ^ r iiar & c t * *• 7 * y *r - ^ * > ^ 

4-t 5 *2 46*. * ? V>^T4Cii<:i: 

♦). > 7 ^tC**T4*B (reference) ftfBJ*!./, 
tc<fc^>r, J a v a<5fi"?t / >2 2ic. 
?h28a, 2 8bKlj#r*#^9t > - a^»> 
41fto'ttft(r*, -fur, ?7A*^in28a, 2 
SbtftfWBl/C, 5?7^^7^i> x ^h2 8a. 28b 
©*f/cft^>^*>A3 0a, 3 0b. 3 0c?:^ 

o . 77- y ir - v » >m& *m&m zct &v * 

[0 03 2] Sfc, 77y^->>3>T4-^^2 4 
it. »«l/<«. 7^y^-^»>39iJS7*$J:»/*te 

it 7 > o - k 5 tt&at?* -> r 4> , > * y 5 0 p?©f r - 

i'i>?%*\mcirh 0 Mtbx, s^aI^ r>v>tc 
JaWA J a va 77 y {r-i's 77 'J fr-*^ 

©W % Cli, 7^ydr-S/?^^4-t^2 4lt. 
i'Z^MiiE (calibration) ISlES:^ t y » 

^y a 54<c*t ^>^y*4Citc:j:*j. 77 y 
>/ - ^ s >-7^ - t/ 1 5 4 «f - ^^-ffi^f^O, 
•eti«:j:-?r J a vaMi-7^>tcf ; '-^4^-^^s> 

ffivc, c©**r© 

>r-t's >©UMW&|Bf©&»K:tt«4«»r4c i 
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[0033 J r^Vtr-iss^t-y + ZAit. 77' 
y*-S's>2 6a. 2 6 b, 2 6 c =£0->'* L'£fc 
t*/-^*yttST|S?T2&W4J:9tii^£o J VM2 
2*. 77*)1r-fs >2 6a, 2 6 b, 2 6c®£?t 
#K>*y£|g<,»»?.< CuWftterorvError* 7 

-#4«8n*. 77'J *--V 3 >-?*-i>t24l*, 
a - > * »J & fat ; - j * 'J ftfltft ASS? « >' * 'J B 
.'O K? 2 7 **l/a»*. «f* U^MWWBB-Ctt, 
**y»0 K5 2 7«. J VM2 21CJ: 
4a£ OutOfltonrvE rrori!>&&(C J: »J fctf* 4 J: 5 h y if 10 

$ n 4. ! "ocaiWDJEa-ett, * y ra o k ? 2 

7 <-<*>7 7* ') !r-*s 0+t?i'jA^>7^*7' 
5>* t> I- 2 8 a . 2 8 1) fe«fct>'77 ') tr-f s > *7V 
**h3 0a. 3 0b, SOcfciltflt^v^faci 

2 8a. 2 8 bfeJ:E>'77*y '/-V s >*7"*>* ? h 3 
0a. 3 0 1). 3 0c&7>a-KT*)iiJ*ti. s«Fre 

>*'J WO K9 2 7 BJKCfci^a- 

4i£. 77y*--Vs 2 4ii, Java 

(Sl8ja#,> RunnHe.acO^V? Kt»flUf C4KJ: 
0. 7>P-h"3nfc£7**'7'i>*^28a. 2 8 
I) 4<S J: E>'7 7" *r- s y *~?i> * * h 3 0 a . 3 0 
I) . 3 0c im^R ( reclaim) «I&Xbi>C J VM 

2 2 K ilSO? £ . 7 7 y - s > * + y » 5 2 6 
*"7**'5''S>*^2 8a. 2 8b*7>P-K1**C 
±K**J, <e©*7A*:7"i»**l-2 8a, 2 8blCH 
*r *77*»J fr-fa 7*J* t> h 3 0 a , 3 01), 

3 0 c*»BMtK«T*>J:tf7>0- KSft*. ffi-jtr, 30 
7 7* l> - •/ s rv&TCft MUD***?* ** £, * 
9^*^V**h2 8a. 2 8b*7>o-Kr*ltcc 
77*y7--*'»>:t7'i>*:7h3 0a. 30!). 30c 
*7>fl-KT*C±J»»SU» 0 -#T\ <8*©7 7' 

4*8 £, -t-c4#So>7 7' y s s > £3Ht $ tfc to < 

ne rat? ^ * 7 * i £k W> > 7 x oq-t^ x <o 7 7- y 
i— i' 3 > * 7*> * * h 1 7 > d - k ? z c t # » £ o 
l'. 77'J >/-i's>*fc73tf£C£K^t''C«>j!gfc 40 

. a - * * y tfft <a£ff i, x 9U * k >' * y u * a 4 
Sas?&ri\ S fd*77" ',» g :><£$gm&? * ? J> 

^>^£CiK-* 077* y*-i'9> 

[0034] 77*yir-i.'9>^4-i } *2 4»*. fif* 
Xit. 77 >)'S-i's >-7.-?.-i>*2 4ii, 77*yir- 50 
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>> s * ? 5 2 to J**^- ^ * + ?fa 5 4S i 
K*H***9*5|v/S>**h2 8a. 28 1). 7^yi- 
—>9>*?i-'xin3 0a, 30b. 30cfc<J:t>'? 

[0035] mg&mf&xit, ^*y WO K? 

2 7 (*, ji«tMte£« >'* 'J AtaWt/TKttl/, 

D - 7 'J - {loM-fre«} ->**y 4A:4*^-7 y- (no-f 
ree) ^^yfttcit. * ? J/» 5 2 . 5 4*>^3f 

^ y #t,TMcc>*y tjwutt*. Jbiofej: 

9^. ^f— ■ a U^S-'s >lt. 77'yir-t'3> 
* ♦ * fa 5 2 * fcttf - 3f* * v f * 5 4 *6 7^-7 
A^r^*L/A:f^ J a va (Sft&ft) RuntuK.qcO-*' 

f s > -7 * - i> + 2 4 4HtTf ■SiSS . -en^a - * 

y wucfc^-o* y 5 o >>ic<gm?z>!)>^ 

- 7 y - jf -t y o ycBtc , 77* y 
f » 5 2 ijfeat'f- * * + ? s >a & 4 ©I'm©* * 

y i' >]0»6ft1gjK7 ^ f A3M»*f 1- 3 7 C i X 

hi, MWr-fi-xxt. 77"yi--i'3>*7'i.>*i7 

F30a, 30 b, 3 0 cfeJPMg?* > 7^ *^S> 
*i^h2 8a. 2 8 1)^*0, <&!i«:iSOT**i&ft 

[ 0 0 3 6] 77*y Jr-f s >toJ:W j^D-A*^-* 
*7*y * h i*. L/ < t*. * t y to ytfSWiE* 
KffflW*AsiOtt: "IftftB 0 91 f r-*4 J: ^ cciSif $n 

2 8 a, 2 8 b©> , >.'\-il,t:^5^-£>*§'&. ?7^. 
*7'S->*? h28a, 28bt*fcjMB8niH,»4l»7 
C i jjate i »« •) . *f - * » 7 ^ jfi&MS 3 titt t » i c > 7 c 

ic> * y ttwttsntto. ypw<*f- * ? 

>v^*7'*>x?r2 8a. 2 8 b*<WW*4i,»7jB 
©t8&«lJ:-7-Ci, mottUHttt*, 
h2 8a, 2 8 bit, i?7^> , >.'< , Ci*^< * Kcc 

95l5r7*S>**h2 8a. 2 8b*»SW*C4«* 

[ 0 0 3 7 ] 04 ti, 77* y '/-f s ♦ s * 5 2 
<7>£15<7>-0li U "CWSsSfiC^^^-rftf? 7 n - * * 
-h"C**. 77*y '/-f j>74-ii t 24«. ?7 
■< 7 > h "C'*>43 >b^- 3ff A 1 2 Jfc&g-Mg 
{fT4 (402). 5!*®^?tCC J; OSiM * 'J 
f-Si («*t*. 1oadAppl<). loacWndlnkO, ImiApp 
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->*y<mta^A:3«**«Kr* (404) o {- 
77 y Jr-^ 3 1> * * ? V* 5 2 iPt>7 > D - 
VTZ>??Z*7i>x>? h28a, 2 8bfcJ:tf/Sfc 
«7^y{r-f h30a 4 30b. 30 

c*»W& <40 6) . *l/T, Sfct/fc*:?'^* £ 
i* £ 7? y {r - f s >* + ? */a 5 2 *>67 >v - K? 
& (408) ♦ 5<Il/fe^*^loadA|^10Sfc«loa<lAn 
<ffmtOB#C*&»S, 14&&*?* 
*^t>x * h to- (410). BdWlo 

oadAncttmtOS#*fcltIniiApplOR*V*6*S, 7 
^yj^t/s>*ys>*?h3 0a. 3 0b, 3 0c* 
4>*£>AfbO (4 12), -C-Og^tiTET-f £o * 
^swtAppl(***C*&»&. «i/tT7^»J 
3 > ^y^^ ? h 3 0 a . 3 0b, 3 0 c G>wa1nO' V 

(4 1 4 ) o R3ftW S topAppl()**C*&»^. 77 y 
*— >*f9±^* (4 1 6 ) o B*»*umoad()»* 
r-*&»-&, *7**^i>**h28a, 2 8b£7> 
0- (4 1 8 ) o R5^S€tfrwWeworvLlmlK()f! 20 

*C*4Bd. p - * »J U^HKeii ± £ * 
y*l'Hfi«:l!»E , «'4 (4 20) • B*»setFre«AppsF 

tti $ nfcite 7 > p - KCDfcaoK 7 7 y * - 9 

>£?A28a. 2 8 bfccfctf*^** h £*a3 0 
a . 3 0b, 3 0 c j&^SttiWPySBfctfa < 4 2 

2> ♦ BSwwfrtf ^rncr^y^-^a 

>9?*,ifiU- KSft&a* (applClassesO) , 
<D7^»J 5 >**«JJfi9fb3*l&d* (application 

so> * ^ 4 Tn<JE>7^'jir--^s>A«aaE*tf *i?*>* 30 

ri» (applmstancesC}) , 6tM£ffl«J6Kf-tf ^'J 

im#?h1» < fPMNgw>ry(» , £'<£•< *y# 
jMET*a> < totalMsnorvO) . ^£<E>2i* > * y M» 
Hfiaflt?**^ {Q9tFre^teraorvtin»it(» , SfcJt* 
^^4dctO'7^'J * —>5 >*7i>* * h «r7>P- K 
*4fc»(Waa©IB*ttfii* < qetFreeAppsFirstPollcv 

r (424) ♦ 

[ o o 3 8 ] □ * y * tcitss * y ttftwiw 

Vkt. 77"y^—>3>-?^-y^2 4ii, 7>a-K 

*U. Java <9aAI3> Runtime.qcO^ V ? h"4<¥ 

~t'9>* + ?t':*52&6lH?3ft*J:*Kr&. ± 
ifeU/Ccfc^lC. Java <fitittfi) Runtime.o.c<}>* V 

hr *ctai-c #R£ft&i>»?x2 8 

a . 2 8b W^77* y jr- V s + v S^a 5 2*>£ 

Sfc£<sn&o J vM2 2©^i«HcJ:->rtt 1 so 
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^OC'ClassLoader^- * t? Vhttcfi^ ?i> * 2 U 
[0039] @5it, *&WtiS&ti>i'&TJ*$Q0 

TA^tC, J^^ApplfcUrS 0 2fe*, * 5 ^Application 
5 1 0<Dl»£©<f >*JO*fttfBT*. ApplMarS 
0 2«, ^7^7>h >7^.Appiaieni5 0 8t^>* 
7i-A"r&?c^C, >7^Cli^ntPrctocol5 0 6 CCS 
ft T * ? ^ X5er^rProtocol5 0 4 ^(g^T^>o ^ 1 K 
iaaS0rC*&<t:5CC, .Appl^r5 0 2ti, 7^y*"-t' 
s 2 4*3W?4* 7^ % C*4 0 Applncat 

ion5 1 04*, m-<D77 l ) ^*-^3 >*^?'^(tl/C 
C ^ • 5er\'erProtocol 5 0 4 J: O'Cl i en tProtocol 5 0 
66*. ^^^7>^>^7^-^4t*3IT^o tn 
fE>C*S^ , 7 ^ 'J -V 3 >7^-tM^ ^ ^ * Applfclqr 
5 024*7^7>h*^ ^.As?plGient5 0 8 k<TM<J> 

[0040] &1 
J ^ ^ : .ApplMtp- 

: .Application 

: 5en/erProtocol,ClientPnotocol 
: ApplMjrCC cto^C^^-h^n^^^^^*-^ 
**T.ApplfcUrJ T'^i.Appiaient}' ^^4©B1©* 9 

; .ApplBase 

laia? : .Appl^rCC ct ^ % Cffi)^$^-Sfcat>tCApplicatiOrt?!)S 
t?7Z: .AipplClient 

ISi£ : m^^v^tm^ti-mt UX<Qi>?<{7 
>hffl7-7-y^-^3> 
[004 1 ] &2 

: Appier. i data 
^f-tf y : 

£8 : .Application^ ^^0>^ ^ 7 4? -f A*8*t:fffc 

Jb. qet> V v K ^ s€t> V ? K K <fc 0 7 > * ^ $ n 
&. 

£B9 : .4pplfcV?r,iappl5 

^ary.-stt 

IB^ ; .Applfc^^igT* J: ^ffi^StlfeApplicatioivt 
^Sh*i : .Application, ldasses 
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S3£ : C ©Appl i catiortCBB &T £ >> ? x ? Is a f- 

A©RJMtttflH»r » v * i>*&j&t * c ± 

&m : Application, lappls 

s«o. ^>^^>xti. «A*K^t:ttB9i3ft, 10 

2b? : Applicaticn.imainClass 

£& : Sfr S ft iwainQ* - * > 4£& i 7 5 *?t § 

ft£77 y >*^t J * > h«. c®*^^6 

£s£3ft& 0 

Sb<T ServerPnotocol .isock 
a^y : mi 

&Z& - Appier <k <Diiff 0>tc&>l£ I£fi3 £ ft £ ServerSocke 20 
to 

£ ST : Ss rver Protocol . i applfclq r , 
*7?^y ; JPtt 

123; ; ServerPrxroeol tt* 6 i9> & * r ^ - K 0 , <- 

^*4»HT*fc»KAppll^ 

^. #£>l 4 ii. 5er\'erProtocoltCK^. % C, .ApplKflgr,tC^t 

£=Hfi ; Client Protocol .isock 

^^y ; «tt 

IB^i : CI i em Protocol #ServerProtoco1 £ £ 30 

[0042] |96 It, *fca?5A«>o~K4#t?$'* 
fc*>© £ ? AfiSflMIfi t*T s >*^ A 5 0 0 <Wo ? J 
H?*&» £3i*, *<J>WJtW>«SM. o-K*ff«* 
*. i$£ UP - K 4|€?tT & fcttCC&Bft * - ^ * > F 
4*6* L/ TV*. CCK^TJ^tC. 77">Jir-t's> 
* -V+»5ZVi> &ApplMqr$ 0 2 it. IBftftttS 
2 0©JVM2 2Kfcl-'C*?T*'C*9, A^>. 

£ W7> ht^^^>fc^-^>ArA l 2X'% 
fT+©ApplCHem5 0 8te*fL/fffeJa >^ A*aii*tR 40 

[0043] 313 

d- KSftrfco, r>w>^xj ©4 

£f&3 ft, C ©*ffc ^ > * * V A£ fci * TT mi t()^ V 
* KWBSft*. 

Lfc-r= ApplO 1 entK# L/$?fctt T 7 "J >r- S/ s > > 5 X 50 
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4AppUiart:3i?f l/'CC»4fflii*fllBcc$ r 'J>D-- KT 

.ApplClient= 7 ^ y Jr-J* s > > 5> * 4 9f> >D - K"T 

OientProtccol = t?y<{7^V 0>fc&<D* ? h 7 - > fl 

5eo/ei^tocol=.Applfcli3r(7>fc^©4 ;* 1 7- 5: 

.AppUflqr= 7 7 U ir -i's>^*-^t>^ 
.Application= ^^>a- KSftfcr^'J 

^fb^47 -s > * 7^ 

^-1fi7 7^ApplclientU5 16^^7^7>M- 

t?* 'J > 5 ? 5 ^ T > h 7 ^'J {r- 1' s >Ap 

plCHent5 0 &^^-1fS*6 0 J: tTUBCA^ 

4. c^rtt. j?^-Y7>h^-if^7^r'A^pi 

aientU5l6it, fDj *tf>*4, *fttC«ft<> 

^^^^td^T^o^Btt. scceftK&< ? 

j wct!6 5 C t tC cfc 0 , y "> > O - 

6ft. ffij&»ttS2 0<7>^ K7 h" 

it. fHPj £45-WMva*&. a-l^B*6 0 2«C 

J:0. .4ppiaient5 0 8*5^TSft. r test J & 

y-K rHPj tcy^a-rsfti. .Appiaientso 
8 tic. r^stj rcaafti^^x^-jrfty^ij^Kfli 

0 . £<D&a i entProtccl , loadCl ass()^ V 9 K 4fl?iH 
l/ v C^7^4^>P-F7"^ (604) o OientProt 
ccol 5 0 6 It. K r H P J ±^>ServerPinotocol^O 

1 44/ri/t:^^x7 t '-?7T 4)i r test j oc^ii^* 

r — ^ iaif f 4 < 6 0 6 ) « 5er\'erProtocol 5 
04« % R^^O'*?^^-**^- Kl/. *©» 
.ApplMsr, loaUClassO > V 7 K 4 sfffl <_/ f 9 ^ 4 o - 
KT* (6 0 8 > o Appier 5 0 21*, MmZZltfy 
^KWl/rAppllcation+^xJ'f 44*^4 (6 1 

0) <?fr*>*>. j^^titRKr , /y^-i/»>*f? 

i/*K*+visl>y$tlXK*ttt,*). Applfclqr 
5 0 2li, .Applications 1 O^loadClassO^ V •? K4 
flttll/ (6 1 2> , <-ft^^7^ rtesij KHaT4T 

^•c®? : ?^? f -*4apr # Sffctej?5x*^t>x * h 

*V Appl icat ionsCD.ApplNtir^ -t^ ^ ^ a 1 ft] $ ft { 6 

14), *ft*sa"f**©T^y fr-^s >*rs>* 

i?b^<Dt>?Z Txestj ©i1lJ04S^ , r 4*^^77*; 
{r-fsV'JX h.ApplMqr.iapp52 3^g^5ft4 (6 
14) o D-KSftr^**?^ TtestJ &*4l>9=> 
^C*4*g^. Applications 1 Oti* 5*4*«l/C 
«tffU, ^7^©^>^?>A4^U, Y>^>>^ 
(OinitO^V^ K4i»ttr <6 1 8) . SffeftT^y ir 
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(6 16) , *©&r&V7^y *r~*> ? xt? Y 

©tf m JSIfeT Z> J: ^ tC A > X * > * y a h 2 9 
<*ft£ (6 1 6 ) o £©8SMi. «^o- 
L/fcCi4il»l/t:Ai)piaient5 0 SKRSft* <6 2 
0) • 

[0044] l^fltCfcc^C, tCHKt *>tt, ServsrProt 
ccol 5 0 4 tt. WB*4«IB* &fc»©8ll i^L^ ? K 

C © <t ^ tc l/C$31 $ ftfc*B£, ApplMgr5 0 2 4$ J: a 
pplicationS 1 OKJ: VC*3»$ft4#ftM:, SttccH io 

[ 0 0 4 5 ] Applications 1 0*%»©>^A*>6w 
.«£ ft T I * & » S>7^ U loactl assOff&P 
fFfi££n&C££tt& 0 CftCCti, ApplMqr5G2^9 
S© Applications 1 OK* 7*4EHfc«fctfiHA&C 

5^©«|ItH-©— ScaWUlJc^'CflfcBlJSft-So ft 

7^^d- rr&ffitce- K3ft&, cftKJ:9. >w 
>£?A©^>*£> **<iEKK:£fi£3 ft & C £ 20 
$ft£ 0 J3U©#&ii, T^'J^s^W^^a 
*ti*T4fc^tt:S(rfe<fApplfciqr> V V'Z&JSft&t 
CfttCcfcO* HC/?7X«>a88©T , 7 r 
y {r - Z' s >#« K*tf 5 ft* c £ *f?ISStca -So 
[ 0 0 4 6 ] 0 7 it, 7? l ) h r - U 9 > ©Hi&«WT f 
&&&©£ ?*B©iIff *5WS"A^A5 0 0©7'D ? 
JB-C**. &4it, ftffl©ftH. HttttftQttJR, fc 

* > <7*1?**ApplMqr5 0 2t*. 5IiA^SgS2 0©J 30 
VM2 2tCfc^CSlfT* % C&0* a^W. ■?-© 

a-tf©^^>^T*©Applciiw5 0 8 CC*} UI& 
S4SS2 0 T7 Jr-f 9 >«3«T& J: ^ *4W* 

[0047 ] &4 

<£§?z ; ApplfcfarttHK J VMr^tt*"CA4. ApplMartc 

*. 

AS • »ra©Appli«tKrt*qttf 

x-t'*> T : 40 

lfc*r=ApplCilenttc;fcH,. ^-K THPj tT'T'/y*/- 

V ? > r test J SHIW * cfc ^ 

.ApplCli*2nt= ApplicationsiH^f KRiJ-Zn 

A 

ClientProtccol = i? y47l> V ©fc4v©* ? h 7 - f fl 
ServerProtoco^.ApplMqr^ ? h 7— t? iIfI?:543L3'<5 
.AppUflgr=77'y - Us 

Appl i cation= BttT^ * 7 7" »J >r - $/ » > * * r ,'Ufc 50 
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ApplBase=Ba*64 3 ©7'7 'J ♦ ^ >X£>X 

9*ApplCli*itU5 1 6^©^^-Y7>r^-l7 < 7y^ 
~t'2lsiPt>>?y>{7> h77 y {r-fa >.ApplClient 
5 0 8^©^— «S*7 0 2K:J:-7*CH«&r6. C©« 
XI* . i?7-Y7> Y^i^lf^y X.ApplCli<2n tuS 1 6 
it. TBJ ***** { rt, € qin J Kjttfc) 

i. -tfttdj*<77"y fr-^s>« TtestJ t. SCC-C- 

«4B**^.«T*o 51*7 0 2 J: D . ApplOientS 0 

8*s*jfSft. thpj r-r^i^z-i^^ r TC 

st J MBMrSftio .AppKlientS 0 8i*. ClientPnotoc 
ol.startApplO* V K5:^ai./r7^y 
n»r& ( 7 0 4 ) c ClientProtccolS 0 6 It. ^- F 
r H P J OC W S Ser\'erProtocol 5 0 4 ^©* ^ h "3 - 

{ 7 0 6 ) o ServerProxocolS 0 4 4*, IBttS**:'f a 
- K U *©fftApplMQr.5tarxAppl()-rf >' 9 KtfftfiT 

{ 7 0 8 ) o ApplfciqrS 0 2 it. ^^Applications 1 
OtiKU * ©application 5 1 0 KstartApplO-* 
V F*» ffil* (710), .Applications 1 0 tt, ¥i 
fc«Thread WU? K> 5 1 8&£*£ (7 12) 1/tT-C- 
ftg#©Rin() (Stf> ->fV^ Kt*ffr* <7 1 

4 ) ♦ runO* V s> KRT'it, ApplBaseS 1 4©>* 

^v-^K^m^n {7i6), a*©^^-rf-jr**a 

$ft4 0 .Applications 1 0 ca^te 4>ig 
**♦ *t/r. Applications 1 0 it, 

>-/>^*>^©ttfltt r«ff*j <7 i 

8) . 

[ 0 0 4 8] tt©jBfc©flJ*Tij\ AppKlass*^* 
i? h (^ttto*. ClassLoaderS 12)**. Application 

5 1 0©^>^Jr>X*^^'Kfcf ^Application** 

[ 0 0 4 9 ] B 8 it % 7 ^ V {r - ^> 9 >©#lh**ffT 
Z>tc#>Q>P yZffiOMm * StS-S^^AS 0 0©?'P 
*B'C*&. «5 it, ftH©ftH % J»Jt*M?©»*, 
J: tf^Jhifttf f 4 feiNC sJSStt x - 1> * > h «: 1/ 

^ i? v ^AppiMtjrtiffliWURB 2 0 © J V M 2 2 cc fee » 

1?*tf *©ApplClientCCl*t UJfii^^MSgS2 0 T'7 ^>J i- 
-t/ 9 >«r^±-T4 J: ^ C t(C J: 0 ^jt^^* 

l^cfe©iiS^r4o 
[0 05 0] &5 

iRK : ApplUdHt, KKJ VM«:M*Tjaf4>t?*4. a 
ppl Mq J: »J 7 ^ y «^«> D - K $ ft 
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User = ApplCI i entCCM b / - F H P *C©7 7 'J - 3 
ApplClient= ApplicationsftBP&T*** h <!JiJ7*u ? 7 
ClientProtccol = 7 <Y 7 > h ttJfrT ** ^7->i 

7* 10 
.Appltor=77"y {r-i's * 27*7* 

Appl i cation = f£ikT^ £ Appl Base-Y >A^>^^^ 
7^ 'J 

Appl Bas-= f£ltT^ * ^If^T 7 "J ir-*/ s W>X 

7*AppKlientu5 1 6*©*7^7> ha—tp^y* 
- ^ 5 >^ 6 > -5 ^ 7 > h 7 7 >J ir - ^ 3 >ApplChent 
5 0 8-MJ[>*— *R#8 0 C©flhClt, 
?7^7> ha-1?£7*ApplClientU5 1 6ii, 20 
r E J + { r end <»7 > J K*H£> -Cft 

kik 77^ r^estj t. m^mc0i< 

*5*r-*1:&XSt'<i*%? YV-ts~Y l"HP] 

a-*7*§?# 8 0 2 CCJ: 9 , ApplClientS 0 8 #|^t 
S*V ✓ — F THPj t?©77»J{r-fs > TtesxJ © 
SttW&lkT-S. ApplOientS 0 8»*. CbentProtoco 
1 .stopAppl 0 > V ;> F ft e?tik, T 7 'J *• - s > ft f£ 
itT * { 8 0 4 > * ClientPnotocol 5 0 61*, / - F 

f H P J T©ServerPwocol 5 0 4 K 4*T Z> * F 7 - 30 
? 2 * j> */ 3 > ftfl&a 0 . f£lt-* y - S>4 iSffl T i> 

{ 8 0 6 > * ServerProtocolS 0 4 4*. #Jk»#ftr a 
- F U *-©$A P plfclqr.5topApplO> V ? FftnfttW 

(808). ApplMqrS 0 2 it. £&Jft.ApplicationS 1 
* ©f&Appli cation 5 1 OK stopAppl (}> 
V * Fftfl?ST (810). Applications 1 01*, sto 
pApplO^KSftfe^BSKi^^AppleaseS 1 4-Y 
iO^ftESU. ^©terminateC) (»7) >V? Fft 
flJUif (8!2) 0 -ei/C. 77 y^->>3 Thre 
adJoinOtWl'rApplBase^^TO&CiiSK^ 40 

Applications 1 01*, ApplBaseS 14-Y>;\£> 
*©«** r^Jj tcgR** (8 1 4) o 

[ 0 0 5 1 ] 7 * U jr-f ? >i**-ns#©* U •;> F*C 

ct VCK?T**C*4fc». ApplBase5 1 4 ^ * 

7 'J fr - g > # , *©&7 7 7?^-'J>W^ 

Oft OKI, *4 AT-) h&RH'fioinO (S's-O) >' 



4M2 0 0 0-250758 
22 

[ 0 0 5 2 ] m 9 It, Applications 1 0 © ^ > A * > 

*«>*?t* k a - * y i fctt ✓ - > * y ttafcwa* o 

&»S©*9^ra©iifi«:5«'^A^A5 0 0©^D ^ 

7" <J ^.AppUflcir5 0 2 l*Sa 

*»B2 0©J VM2 2<C4dC*r*tf4 3, C*0. 1^5 

[0 05 3] ft 6 

ism - .Appi^ri*, mc j vMKfci'Tstf+r-**, 

1 OS & t*iSS8©7 7" y fr-*/ 3 > ? y AASp - f §n 
M: J VM4<3^t>'.AppUflqrl*. «ff«tttkl/ t i-tT 

7y^-*'3^7*fccUM>A£>x** ^t'a* 

WET 4 C iK J: 0 ^ L» 5:I?bJcT-5* 

U5<3r=.Appiaienttcl^(./. F THPj VWfVir 
-^s> Tstopj tftihT**^*^ 
.ApplClient=Applications?:I^J& , $'^^A hflf^u 

ClientProtccol= $ = ?<i7^> V tC>fT&* ? I 7 - >3 

Serverfrotcco^ApplMjr* ;h7- *iiff trfttaT* 

.AppUflgr= 7 7* y i- - U 3 > - 1> * ? 7 ^ 
.Appl i cation= f^ihT^ ^ .^ P i gase-Y X ft 

7 , /'Ji , --Vs>i?7X 

.Appl Bas*= ^ik-r^ * Klf «t>©7 7 y i^- i/3>^>X 

1 0 0 5 4 ] H9KSW<fc 5tC, Stf <t>©Appli canon 
5 1 0©-f >*£>AApplBass5 1 4i*, OutOnMsrorvE 
rrorft&iJtS'* ( 9 0 2 > ♦ » ^ l/< it, OutOnMerorvE 
rrort*, .Application. run()>*V ? Frt©>*y^fSI^^ 
>F^2 7iCJ;ot:«13*l* (9 04) 0 -^^VflW 

h"7 2 7k*. ApplfcV|r.ourCtfMBK>rvO> v " FftP? 
BUT < 9 0 6 > C t cc * 9 . .Apples 0 2 ^*tl/*© 
ttfiS^a^DT*, ■C-L/f. Applications 1 01*, nm() 

% .ApplBaseS 1 4 ^ U ^ F*#ihr 4 ( 9 0 
8 > . ApplMqrS 0 2 A, ZOT?*) tr~Z> 9 >* * ? 
s >> 5 2 ftill/C, .Application, applCcuntO^ V ^ F 
ft&?itiT <908> C <t«: * *J R?T4"©.ApplBase5*S 
l/'C C 1 tf C * * 7 * ft AW. Appl Basesft^tt U X t * ft C » 
ZtX 6 7 7* »J * - 3 >« . rresfttemoryQ i (fe^ § tltl 

(9io>, *ntc*o. 77^-^3^^-;^ 
5 2 *> 6 © * 7 a ft y > 7 1, . t ^' r ©^ 7 v ^ 

> HMHft^fca*'*'*, *©fS. A PP iMar5 0 2 
i*. *©r7 r 'J Jr^*/ s >+ t 5 2^6**167 
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■7i)>r-U3l>%:m£L, ( 9 1 2 > . Runtirae.qcO£ fl * 

*7V*>? imy&-2*iZi: f >K.?Z> (9 1 4) . Ctt 

[ 0 0 5 5 ] UJL -^m^t&BiiC^'Xn^btc 

[ 0 0 5 6 ] <PM®& 1 ) {20) Kfct> 

T lol!U±<D7?*y <2 6 a, 2 6b. 2 6 

C) ZWM?Z7V t )>r- t's>v:l-l>+ {24) V 

\ (28a, 2 8D) «rfS8fr§'^T? , l»i'--V3>** 
? ( 5 2 ) £. * v h 7- * (14) £/lVC > ? 

47>r < 1 2) 4»<rr**? t7-*«f 

* ( 2 5 ) £. Uttij&^MS { 2 0 > >A h -.IS 
tittSi&«4MB < 2 0 ) Jb-CjWSh* Java 
2/> <JVM> (2 2) £. *tf*47^y*—f »> 

<2 4}fCfco > C. {a) x>t- yfcffu 
UI2i> I- y©Si*s, mBtlftaMB (20) 
0- KSnTV-S*?**:^** h (28a. 28 
I) > tmitZZv*.*?** * HJ*l- <2 3> £, 20 

<b> |5ffl*v (25) £*U/ 

TTH5ia^ 5- -Y7^ M 1 2 ) A^gfiT-ST^y 
3^f?A (£8a, 28b)&G-K(.,, PI27V">J 
*r - i- 3 > 5v * h fc U 5 v * * 7 V x >? V 

(28a, 28b)£*fi£U BE7^y 

* •> 5^3. (52) KiilEiirfcv ? 7 x*7V* H (2 
8 a. 2 8 I) ) BJSSffeat^TA*^* 
h (28a, 2 8l>) fc^tarvy^-i's 7i<- 
a (52) uLv-YZtox^hkoytLxmsW *fc«> 
tc. ME * 7 * tT"^* 2? h y a I- (23) KtSfc** 30 

> h II & tfftii* 4 >7Xn-^' v ? K < loacWppl(X 
loadAndlnitO) i. ^M>&ti>77*) ir- i's 
-V>* (24). 

[ 0 0 5 7 ] <*MdMt2 > «■ * t> * *7V* * h { 2 
8a. 2 8 b) tit, ilia*?**?-!'** h 'J* h (2 
3> X-^mn6i>o>Vib t >. x>M4Wi,. M£x 

> h y <j *i. g5iS*iii*«giS < 2 0 ) ±T9ii£ > 

*3O*<3 0a, 30b. 3 0c) £S9ij?*^>A 
J^'JXf (29a. 29l)> «rR(tT4, HtSJS^ 40 
lia^T^y^-Vs^-?*-^* (24) . 
[0 05 8] (£j6!81i3 > 15134 >**>*y 
<29a. 29b) h Uti. ttxr/HJKftft 

f^imia-f <3 0a, 3 0 b, 3 0 c > <m. 

©7?' l J^-l's>^-i>t (24>. * 

J a va77'y i""-i's>-?*-i>+ AP ! 
-import lava.io.KException; 
public interface ApplMqr 



* [0 05 9 3 (51 
(30a, 30b 
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3 0 c ) #?&(/&l»18d. i^^A 



*7*t>*?h (28a. 28D) ©$fiA:w^>^ir>A 
< 3 0 a , 3 0b, 30c) i^U'C. fiiE$Sfc& 
>^ir>A<3 0a. 3 0 b, 3 0 c ) ^pia^^A* 
v^s.'* i» h <2 8a. 2 8 b) Oiwia-O a 
h (29 a. 2 9D) (CflflQl/. mBR**"** -C>^ 

A >^ { 3 0 a , 3 0b. 30c) *3SS.*tf 4T«> 

ia-OA*>^y^.|- (2 9a, 2 9 b > ©f5!2x> ^ 

{r-^sVjtVv K (Ini!:(), 5tart()> ?:*<it'-&. 
SffSSSli 3 fiS$e<£7 ^ y ^* - v s > ■? * - V * (2 
4) . 

[ 0 0 6 0 ] ) pSa^^S { 2 0 > ± 

>x ( 3 0 a . 3 0b. 30c) ^tT^^lhT* J: "5 
tcu. |3ia^±f^*W^^^>A ( 3 0 a, 3 0b. 
3 0c) ifigtttVtti.'C ii-^f )fcJ?>tC, w&&j£? 
*<$-<>A$l'Z (3 0a. 3 0b. 30c)CUE-i 
>^*>A'J^h (29a. 29D> ©lifsBJO h y CC 

mTSBJia^tT^^ti^ssfT^^ihr 7 y 
s>>v? k (5^<»«>ppio) ^mftr-s, ^fes§tH4ia 

$s<J0'77 y i--i'3>^-t-^fr (24) o 

[ o 0 6i] <&imm ) o - * * y ^ fc \tr *> i- * 

"^■■eytfcHS (CutCrf^teJorvfrrorO) ©IftffiCC^ltL/ 

t". §51377' y >r-v *y*+ >• V* ( 5 2 ) + * 7 
t/>ysn&?^^*7*s>**h (28a, 28b)W 
^*>7>a-h"T^*J'v^5f-^*?r (28a. 2 
8 b ) &mfol, . 151377* l» tr-U » * ? f » ( 5 
2 > *>£ifijSaisiRl/fc Jt^*^* ? h (28a, 2 
8b) ftT>oi-K'S'*>*y»OK5 <2 7 ) ^ 

t/j^-^t (24). 
[0062] JiKffifi (./A: * *> tc . ti, 7 ^ y 

AilJaltWCM'T. y y - ^$IJ^s<JP$4a 

i^lfeiaStt&J a vatS.t^i^F'i'C^f^n^,, * 
IfeB^k*. X 0 gE^^Si, » 7 7" 'J ir - s >0>tc#>lC >' 

* y fcjgBJr?^ y y v-xA^^n^c <ti^ 

^<DS?T€'?c:i&tcr7*y i--V 5 >^r+ 
[0063] £IT«C, mA8.vm&&\£tt?Z 0 
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{ 

public strinq[ ) appKlasses( ) throws IOException; 
public stnnq( ] application ) throws IOException; 
public stnnq[ ) appllnstances( ) throw's IOException; 
public void lo<*cKpplClass( Stnnq applNaro, Strinq classNc*re. 
boolean mainCl ass. byte classDataf ) ) 
throws IOException; 
public Strinq imtAppl( Strinq applMame > throws IOException; 

public Stnnq load4ncCmt( Stnnq applNanie, Strinq className, 

byte c1assl>ata[ ] ) throws IOException; 
public Stnnq startAppl( String applMame. Strinq applld ) throws I0£xcep 
tion; 

public void stopAppl( Strinq applWame, Strinq applld ) throws lOExceptio 
n; 

public void unloadAppK Strinq applMame ) throw's IOException; 
// -rf^'MP i 

public lonq freeMssitorvC ) throws IOException; 
public lonq totalffcmory' ) throws IOException; 
public double qetFreefclantorYLimit( ) xhrvns IOException; 
public void setFreeKC3norvlimit( double percent ) throws IOException; 
public boolean cjetFreeAppsFirstPolicv( > throws IOException; 
public wid setFreeAppsFirst( boolean val ) throws IOException; 
}// interface ApplMqr $*7 

ftt*B 

RM I ^-*<C<7y>) ir-fa <0 $7 * -*©fa«ttfflpublic i 

nterface ApplMqr extends iava.rari .Rsnote 

{ 

// 7 7" 'J ir~U $ > §iS .vi 

public void loadClass( String classMame, bvte classData[ ]. boolean mam 
) throws RemoteException ; 

public Obiect startApplC String className. Stnng arqs[ ] ) throve Remot 
eException ; 

public void stopAppl( Obiect appl ) throws RemoteException; 
unloadClass( Stnng className ); 

//o - K $ fttc i? 7 AV> l ) * h StXftffi &<DT "f 'J >/ - U 9 >«£>A* 
public Stnnq( ] enumerateApplO asses < ) throws RemoteException; 
public Strinq[ ] enunerateAppls( ) throve RemoteException; 

public long fre#tenorv < > throve RemoteException; 

public long totalWsnorv ( > throws RsuoteException; 

public Properties getProperties < ) throws RsnoteExcepnon ; 

[Bifi4>a«a£fWl] [B3] *#W«K-*t:. 77 y *— 1>* >#$ff3n 
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